Shared decision-making (SDM) is a collaborative approach in which clinicians educate, support, and guide patients as they make informed, value-congruent decisions. SDM improves patients' health-related outcomes through increasing knowledge, reducing decisional conflict, and enhancing experience of care. We measured SDM in genetic counselling appointments with 27 pregnant women who were at increased risk to have a baby with a genetic abnormality. The eight experienced genetic counsellors who participated had no specific SDM training and were unaware that SDM was being assessed. Audio transcripts of appointments were scored using 'Observing Patient Involvement in Decision Making' (OPTION 12 ). Patients' anxiety and decisional conflict were also assessed. The genetic counsellors' mean OPTION 12 score was 42.4% (SD 9.0%; possible range 0-100%). Specific SDM behaviours that scored highest included introducing the concept of equipoise and listing all options with their pros and cons. Behaviours that scored lowest included eliciting patients' preferred approach to receiving information and desired degree of involvement in decision-making. Patients' levels of anxiety and decisional conflict were unassociated with genetic counsellors' OPTION 12 scores. Some SDM behaviours were better demonstrated in this prenatal genetic counselling study than others. Formal training of genetic counsellors in SDM may enhance use of this approach in their professional practice.
Introduction
Genetic counselling includes a mandate to 'promote informed choices ' (Resta et al. 2006) and to facilitate and support patients' value-congruent decisions (Smets et al. 2007 ). Historically, non-directive counselling was taught as the framework to achieve this (Bartels et al. 1997; Weil 2003) . In non-directive counselling, 'the counsellor does not direct the decision-making process, but provides all the information needed for making an informed decision', with no pressure or guidance to choose one option over another (Hertig et al. 2014 ). However, research in genetic counselling has shown that non-directive counselling is not always possible or desirable (for example, Cura 2015; Vanstone et al. 2012) . One complementary or alternative framework is shared decision-making (SDM), a communication strategy in patient-centred care when several medically reasonable treatment options exist (Stiggelbout et al. 2015) . Although SDM does not appear frequently in the genetic counselling literature, it has been suggested, anecdotally, that this is practiced by many genetic counsellors and that it may be an appropriate approach for guiding patients in many genetic counselling encounters, including for patients offered genome-wide sequencing for a variety of reasons Kaphingst et al. 2018) . Elwyn et al. (2012) defined SDM as 'an approach where clinicians and patients share the best available evidence when faced with the task of making decisions, and where patients are supported to consider options, to achieve informed preferences'. According to Makoul and Clayman (2006) , the essential elements of SDM include defining the decision to be made, conveying that the patient's opinion is important; presenting options and their pros and cons; discussing patient's values and preferences; supporting the patient in deliberation; making or explicitly deferring the decision; and arranging follow-up. In this collaborative approach to decision-making, patients' preferences are central to the decision, but the evidence provided by the clinician-expert guides their choices (Coulter and Collins 2011) . Genetic counselling provides a natural context for SDM because there are often multiple options for patients to choose from, each with complex pros and cons (Smets et al. 2007 ), but with no clear choice that is clinically the 'best' for all patients in all situations. Further, genetic-related decisions are frequently very much valuebased and preference-driven. In the context of a pregnancy, such decisions translate into actions that matter most to future parents.
Shared decision-making has been promoted in many areas of health care, and SDM studies report a variety of benefits from its use (Joosten et al. 2008) . Patients have reported feelings of being taken more seriously by their physician, being given explanations that were easily comprehensible, and having greater involvement in decision-making, while physicians have reported less unease and distress during interactions (Bieber et al. 2006) . Other benefits to patients include increased knowledge, perceived involvement, treatment uptake, satisfaction, psychological wellbeing, and global quality of life (Hack et al. 2006; Hamann et al. 2006; Loh et al. 2007) , as well as a reduction in decisional conflict (Bieber et al. 2006; Chiavari et al. 2015) . SDM promotes ethical practice by supporting patients' autonomy, and a full understanding of medical options enables patients to assess their risks and benefits thus facilitating beneficence and minimizing nonmaleficence (Stiggelbout et al. 2012) . It promotes peoplecentred care, as recommended as the new norm by the 2017 OECD (Organisation for Economic Co-operation and Development 2017) Policy Forum on the Future of Health. Further, socio-economically based disparities in knowledge and understanding of treatment options appear to be reduced by an SDM approach (Durand et al. 2014) , which also underlines its importance.
To the best of our knowledge, SDM has not previously been assessed among genetic counsellors. Therefore, the purpose of this study was to explore whether, and to what extent, genetic counsellors use SDM in their clinical practice and to compare SDM in genetic counsellors to that practiced in other professions.
Method

Setting
This study took place in the Medical Genetics clinic at the BC Women's Hospital in Vancouver, Canada, the major referral centre for women with high-risk pregnancies in the province of British Columbia, where genetic counsellors routinely counsel women who are at higher than normal risk for carrying a fetus with a genetic disorder.
Participants-Genetic Counsellors
All 21 counsellors at the clinic were sent an email invitation to take part in the study, accompanied by a genetic counsellor consent form explaining what the study entailed. Eleven volunteered to participate, and of those, eight had counselling sessions that occurred during the study period. The participating genetic counsellors all hold master's degrees in genetic counselling (seven) or in nursing (one). They were trained in five different university programs and have between 11 and 33 years of experience in genetic counselling. No counsellors had specific training in SDM.
Participants-Pregnant Women
We invited a convenience sample of 56 pregnant women to participate, of whom 40 agreed. Twenty-seven sessions were recorded, transcribed, and used for this study. Of the remaining sessions, audio recording failed in three; five sessions did not involve decision-making (for example, in several cases, fetal ultrasound examination immediately prior to the counselling session was found to be normal); one patient requested the audio recording be stopped early in the session; and four did not complete the questionnaires required for the study. Of the 27 participants, 22 were college educated, and 20 were over age 30. Eighteen had a previous healthy child, two had previous pregnancy losses, and for seven this was their first pregnancy. The pregnant women were being seen for a variety of reasons, including serum screens positive for aneuploidy, 'soft markers' on fetal ultrasound examination, or family history of a genetic condition. The additional estimated risk of fetal anomaly, above the background risk, varied from about 1 in 200 to greater than 1 in 2 for the 27 women in the study.
Measuring Shared Decision-Making
Various tools are available to measure SDM in a clinical encounter. The most frequently used observer-scored instrument for this purpose is 'Observing Patient Involvement in Decision Making' (OPTION 12 ) (Couët et al. 2015; Légaré et al. 2014) . This is a scale consisting of 12 items (Elwyn et al. 2005 ) (see Table 1 ), focusing specifically on clinician SDM-related behaviours (Barr et al. 2015) . OPTION 12 assesses the degree to which the clinician draws attention to an impending decision, states there is more than one choice available, assesses how the patient prefers to receive information, lists the options with their pros and cons, explores the patient's thoughts on how the decision should be made, explores concerns, checks patient understanding, provides opportunities for questions, elicits how involved the patient would like to be in decision-making, indicates the need to make or defer a decision, and encourages review of the decision ).
Procedures
A patient consent form and invitation to participate in the study were sent to the patients' referring doctors' offices. To prevent counsellors or patients from focusing on shared decision-making, the exact nature of the study was not disclosed. Participants were told the purpose was to identify effective communication methods used by experienced genetic counsellors when discussing high-risk pregnancy screening and testing options.
Immediately prior to the appointment with the genetic counsellor, the patient signed her consent form and provided demographic data that included her age (5-year increments), highest education level, parity, and the first three letters of her postal code (to assess geographic representation). The patients then completed the decisional conflict scale (DCS) (O'Connor 2010) and the state anxiety scale (STAI-State, form Y-1) (Spielberger et al. 1977) . The DCS includes 16 questions and the STAI-State, 20 questions; both have forced-choice Likert-scaled responses on a 5-point response scale for DCS and 4-point for STAI. These same two questionnaires were repeated about 2 weeks later via email.
A digital audio recorder was operated by the genetic counsellor. Both counsellor and patient were told that recording could be stopped at any time for any reason. After each session, the de-identified recordings were transcribed. Total recording time was noted and time taken for routine demographic and family/medical history questions was subtracted from the total to yield the net time spent on counselling.
Scoring OPTION 12 After a training period on expertly scored transcripts, provided by author FL, three authors (SA, MV, and PB) independently scored each of the 27 transcribed sessions using the OPTION 12 instrument. Each of the 12 observed behaviours (Table 1) is scored between 0 and 4. A score of 0 is given when the target behaviour is not observed, and a score of 4 is assigned when the behaviour is performed in an exemplary manner, according to the rubric supplied with the instrument (see Table 1 ) (Elwyn et al. 2005) . Scores on the 12 individual items are summed to provide a total score that is then converted to a percentage (possible range 0-100%).
Reviewing Outlier Scores
After all transcripts had been scored, a fourth author (RC) analyzed discrepancies on individual component scores between raters in order to systematically identify outliers. Each of the 12 behaviours is scored between 0 and 4 points. If any individual rater differed from the mean of the other raters by greater than 2 points, in more than one transcript, the rater was asked to re-score that item. The rationale was that this method would be sensitive to potentially systematic coding biases on specific items. This resulted in PB re-scoring item 12 on two transcripts and item 11 on seven transcripts and SA re-scoring item 12 on three transcripts and item 7 on three transcripts. Thus, a total of 15 items (5%) out of 324 possible items (27 transcripts × 12 items per transcript) were re-scored.
Data Analysis
Descriptive statistics were used to display raw data. Pearson correlation coefficients were used to calculate associations between STAI or DCS scores and other variables, and paired t tests were used to compare pre-and post-counselling STAI and DCS scores, all using SPSS version 11 (SPSS for Windows, 2001 ). Krippendorff's alpha (Freelon 2013 ) was used to measure inter-rater reliability for OPTION 12 . The clinician… (Item 1) …draws attention to an identified problem as one that requires a decision making process (Item 2) …states that there is more than one way to deal with the identified problem ('equipoise').
(Item 3) …assesses patient's preferred approach to receiving information to assist decision making. (Item 4) …lists 'options', which can include the choice of 'no action'. (Item 8) …checks that the patient has understood the information.
(Item 9) …offers the patient explicit opportunities to ask questions during the decision making process. (Item 10) …elicits the patient's preferred level of involvement in decision making. (Item 11) …indicates the need for a decision making (or deferring) stage. (Item 12) …indicates the need to review the decision (or deferment).
Scoring: 0 The behaviour is not observed. 1 A minimal attempt is made to exhibit the behaviour. 2 The behaviour is observed and a minimum skill level is achieved. 3 The behaviour is being exhibited to a good standard. 4 The behaviour is exhibited to a very high standard.
Results
We analyzed data from 8 genetic counsellors' encounters with a total of 27 patients (range 1 to 8 patient encounters per genetic counsellor, mean encounters = 2.5).
OPTION 12 Scores
The mean OPTION 12 score for the sample was 42.4% (SD 9.0%; range 21-62%). The distribution of total scores expressed as a percentage is shown in Fig. 1 , and the OPTION 12 raw score distribution for the 27 counselling sessions for each of the 12 items is shown in Fig. 2 . Examples of dialogue for many of the 12 items are given in Tables 2 and 3 . Total score inter-rater reliability for 81 decisions (three raters for 27 participants) was α = 0.76, indicating moderate interrater agreement (Landis and Koch 1977) . Table 4 shows the anxiety scores before and 2 weeks after genetic counselling. Prior to counselling, 63% of patients had STAI scores above the 75% percentile, dropping to 26% after the counselling (p < 0.01). Table 5 shows decisional conflict scores before and 2 weeks after genetic counselling. Standardized DCS scores above 37.5 are associated with clinically significant decisional conflict, 'decision delay or feeling unsure about implementation', while scores below 25 are 'associated with implementing decisions' (O'Connor 2010). Clinically significant decisional conflict (O'Connor 2010) was present in 59% of patients before counselling and in 7% of patients 2 weeks after counselling (p < 0.01). Before counselling, 15% of patients had scores below 25, whereas 63% of patients had these lower DCS scores after counselling (p < 0.01).
Anxiety and Decisional Conflict Scores
There was no statistically significant correlation between pre-counselling measures of STAI or DCS with OPTION 12 scores (r = 0.06 and r = − 0.14, respectively, not significant) or between OPTION 12 scores and the change in STAI or DSC scores after counselling (r = − 0.24 and r = 0.08, respectively).
Length of Session
With routine demographic and family history questioning removed, the mean net length of counselling sessions was 34 min (SD 13 min; range 14-76 min). The correlation between length of session and OPTION 12 score is r = 0.53 (p < 0.01).
OPTION 12 : Individual Item Scores
According to the scoring rubric, a raw score of 1 indicates a minimal attempt at a shared decision-making behaviour, whereas a score of 2 indicates a basic skill level. Genetic counsellors had mean scores at or above 1 for 10 out of the 12 items and above 2 for five items. Mean raw scores for genetic counsellors were below 1 for item 3 (assessing preferred approach to receiving information) and item 10 (assessing preferred level of involvement in decisions).
Mean scores were greater or equal to 1 but below 2 (that is, they are at a minimal skill level) for items 6-8 (exploring patients' expectations, concerns, and understanding) and items 11-12 (indicating the need for a decision-making stage; needing to defer/review the decision). Scores were above 2 (above the basic skill level) for five items: item 1 (identifying the problem requiring a decision), item 2 (equipoise), item 4 (listing options), item 5 (explaining pros and cons), and item 9 (offering opportunities for questions).
Discussion
This study sought to determine the extent to which genetic counsellors involve their high-risk pregnant patients in SDM, as measured by OPTION 12 . The mean overall OPTION 12 score of 42.4% may be considered to be modest but is among the highest scores observed without any specific SDM training or decision support tool (Couët et al. 2015) , indicating that many aspects of SDM are being practiced by the genetic counsellors, but some are not. The scores in our study, where genetic counsellors were not specifically trained in SDM, were lower than a recent study of occupational therapists specifically trained in SDM (Coutu et al. 2015) but were higher than most health care providers' results in a review of SDM in encounters with general practitioners, physician assistants, nurses, residents, medical specialists, and dietitians and their patients with cancer, diabetes, depression, and other conditions (Couët et al. 2015) .
Areas of SDM Strength and Weakness
Despite varying considerably (Fig. 2) , raw scores on individual items demonstrated areas of relative strength and weakness, as measured by OPTION 12 . As a group, genetic counsellors scored highest on items 2 (equipoise), 4 (listing options), and 5 (explaining pros and cons). This pattern is different from that reported among other healthcare professionals in the review by Couët et al. (2015) , in which 69%, 35%, and 35% of studies scored less than 1 (i.e. at a 'perfunctory or unclear level') on items 2, 4, and 5, respectively. However, the study of SDM-trained occupational therapists (Coutu et al. 2015) had similar scores to the genetic counsellors on these three items. Behaviours measured by items 2, 4, and 5 appear to be the most information-centric, didactic items on the scale. The relatively high scores attained by genetic counsellors on these items may reflect their training and experience that translate into comfort and expertise with conveying complex information and the importance that they place on conveying options. Examples of these behaviours are included in Table 2 . Genetic counsellors' mean scores for items 6, 7, 8, and 11 are in the intermediate range. These items are more patient-centric, assessing a provider's ability to explore patients' expectations, concerns, and understanding and providing explicit opportunities for questions. Proficiency in these items that elicit patient participation is central to shared decision-making. Many of the counselling sessions included examples of these patient-focused behaviours, but they were infrequently performed at a high level as measured by OPTION 12 .
In contrast, mean scores for genetic counsellors were below a minimal level for item 3 (mean 0.6) (assessing preferred approach to receiving information) and item 10 (mean 0.3) (eliciting preferred level of involvement in decision-making). These behaviours were rarely exhibited by other health professionals in the studies summarized by Couët et al. (2015) , although they were practiced to a modest degree by the SDMtrained occupational therapists (Coutu et al. 2015) . In past studies, items 3 and 10 of OPTION 12 have been criticized as inappropriate by physicians who stated that asking these questions appeared rude and seemed counter-productive (Couët et al. 2015) . Instead, they believed that they could infer their patients' Fig. 1 Distribution of total OPTION 12 standardized scores for 27 counseling sessions Fig. 2 OPTION 12 item raw score distribution for 27 counseling sessions. Box plots show the median as the dividing line between the second and third quartiles. Range is represented by minimum and maximum (whiskers), except for outliers, which are plotted as dots if their value exceeds 1.5 times the interquartile range. Please refer to Table 1 for behaviours corresponding to each of the 12 items preferences without directly asking them (Goossensen et al. 2007 ). In our study, few counsellors attempted to ask their patients about either information preference (item 3) or about preferred level of involvement in decision-making (item 10). However, if counsellors did attempt these behaviours, it was in a subtler manner than that defined by the OPTION 12 scoring rubric. Examples of this are shown in Table 3 .
Genetic counsellors' mean score of 1.0 on item 12 (indicating the need to review the decision) is representative of a minimal skill level. A possible reason for genetic counsellors' anomalously low score here is that in many cases a decision needed to be made quickly given the stage of the pregnancy. Therefore, deferring the decision may not have been a realistic possibility, rendering this item inappropriate for the circumstances (Gagnon et al. 2010) . This item also accounted for 5 of the 15 items, out of 324, which were re-evaluated (please see 'Method'). This may indicate difficulty the raters had assigning a score to this item, perhaps also raising concern about the face validity of the item for our sample.
Notably, genetic counsellors did not score highly on items 6, 7, 11, and 12, items reflecting preference elicitation and integration, the key pillars of SDM (Elwyn et al. 2013) . Possibly, the traditional non-directive approach to genetic counselling may result in some counsellors avoiding eliciting preferences and participating in decisions with their patients.
Anxiety and Decisional Conflict
The majority of patients demonstrated anxiety and clinically significant decisional conflict prior to their counselling sessions, as measured by the STAI and the DCS. These scores are not unexpected in this high-risk prenatal population and are consistent with a study of cancer patients facing genetic testing and fertility options (Chiavari et al. 2015) . Anxiety and decisional conflict have been implicated as barriers to decision-making (Ferron Parayre et al. 2014) . We, therefore, wondered if their presence in the patient would affect the genetic counsellor's use of SDM. However, in our study, there was no association between pre-counselling STAI or DCS scores and OPTION 12 scores. The study of occupational therapists also measured STAI and DCS (Coutu et al. 2015) and similarly found no correlation between STAI or DCS level with OPTION 12 scores. However, the majority of these patients had low anxiety and low decisional conflict prior to occupational therapy; thus, these results may not be directly comparable to ours. GC: Questions about the amnio, results, NIPT? Item 10 GC: [I will] give you all the information and just let you make the best decision for where you want to go in the pregnancy for testing. Ok?
[pause] Does that sound alright?
Item 11 GC: So those are what your options are. I know it's not an easy decision by any means to make…Have you thought about it before coming in? Item 12 GC: And I think if you are having some ambivalence, maybe take a little bit of time to sort through things. It's important that you make a decision that you are comfortable with, that you feel informed about.
Quotations indicated in italics
GC genetic counsellor, Pt patient Post-counselling anxiety and decisional conflict scores dropped dramatically 2 weeks after the counselling, but in the interim, the majority of the patients had received pregnancyrelated test results, which were probably 'good news' in most cases. This was likely the critical factor in reducing anxiety and decisional conflict. We were therefore unable to determine whether counselling sessions with higher SDM scores were associated with greater reductions in anxiety or decisional conflict post-counselling.
Length of Session
The association between session duration and OPTION 12 score (r = 0.53, p < 0.01) is in keeping with results in the review by Couët et al. (2015) , where length of the session was the only variable associated with OPTION 12 scores. This could be because performing all of the specific behaviours mapped by each one of the items on the OPTION 12 tool takes time, and longer sessions allow for more items to be accomplished at a higher level of proficiency.
Study Limitations
This small study was conducted at one institution with highrisk prenatal patients seen at a single visit. Both patients and counsellors were self-selected: only half of the genetic counsellors in the clinic volunteered to participate in the research, and only 71% of eligible women agreed to take part, raising the question of ascertainment bias. Further, there was no effort to control for the degree or type of pregnancy risk nor whether the women's partners or other supportive individuals were present. Measurements in other clinics with larger numbers of participants, including patients with a variety of conditions, as well as counsellors with different training and experience are needed to extend the generalizability of our findings regarding genetic counsellors' use of SDM.
The major limitation of this study relates to the choice of instrument. OPTION 12 was deliberately chosen because it was the most widely used observer-based objective instrument at the time, meaning that we could compare genetic counsellors' scores to healthcare practitioners in other studies. However, OPTION 12 focuses solely on the behaviours of the practitioner and does not include specific items on preferences and values elicitation. We noted that well-informed patients Mean STAI score was 45.0 (SD 13.5; range 20-73) before counseling and 35.1 (SD 15.5; range 20-75) after counseling (p < .01) a Normative percentiles and scores for females aged 19-39 were taken from the STAI user manual (Spielberger et al. 1983) often raised issues before the counsellor had a chance to do so. According to the OPTION 12 scoring rubric, these counsellors were 'penalized' for not demonstrating a required SDM behaviour. This concern has been previously noted (Melbourne et al. 2011) , and a revised scale, OPTION 5 , was designed to capture and positively score contributions made by the patient (Elwyn et al. 2013) . OPTION 5 also focuses on the core SDM constructs of preference elicitation and integration and may therefore be more appropriate for measuring SDM in genetic counselling (Vortel et al. 2016) . Table 3 demonstrates several examples in which raters felt that OPTION 12 did not adequately acknowledge SDM behaviours.
Another concern pertains to the relatively modest interrater reliability score of 0.76, which is similar to other studies using OPTION 12 (Barr et al. 2015; Goss et al. 2007; Scholl et al. 2015) . Despite extensive training sessions with standardized data, the authors often had difficulty distinguishing between scores of 1 or 2 and scores of 3 or 4. Inter-rater reliability is noted to be a significant concern in a recent review of a variety of instruments used to measure SDM (Gärtner et al. 2018) . These authors conclude that inter-rater reliability is a common concern in SDM measurement tools and that further evaluation and refinement of existing instruments is necessary. They specify that more detailed descriptions of coding procedures are needed, something that we also noted in our study: raters sometimes had difficulties deciding which item to assign to an observed behaviour. For example, items 6 and 7 (see Table 2 ) were sometimes difficult to differentiate based on the transcripts. Although this problem does not matter for the total score, it may indicate that the individual items need clarification. These concerns have also been raised by others (Nicolai et al. 2012) . Lastly, given the exploratory and innovative nature of this trial and our relatively small sample size, our analysis did not take into account the nested study design-multiple patients nested under few genetics counsellors.
Research Recommendations
Genetic counselling is a process that may extend over more than one patient encounter, and it may, therefore, be more appropriate to assess the use of SDM by genetic counsellors over several interactions with the same patient (Hamann et al. 2006; Joosten et al. 2008) . Future studies should measure SDM by genetic counsellors in a variety of acute and chronic illness settings, perhaps using a dyadic scale to capture both clinician-and patient-reported outcome measures (Légaré et al. 2008; Légaré et al. 2012) . Future research could also focus on determining the impact of SDM on genetic counselling patients and their health care. Further, with appropriate outcome measures, one could also compare effectiveness of nondirective counselling to SDM in similar consultations. Data from these studies will inform whether or not SDM could or should be formally integrated into a theoretical framework for genetic counselling. The strength of this research is that it has provided preliminary data and information on feasibility of data collection in a challenging environment, both of which can inform a future, larger study.
Practice Implications
Genetic counsellors often see patients faced with decisions involving multiple options, and a principal tenet of genetic counselling is to respect patient autonomy. Together, these make SDM a natural approach for the profession (Elwyn et al. 2000; Smets et al. 2007) , which emphasizes provision of relevant information in the context of a strong patientcounsellor relationship (Veach et al. 2007) .
The current study demonstrates that genetic counsellors practice SDM behaviours and raises the possibility that genetic counselling might be enhanced if counsellors further developed their SDM skills. Incorporating formal SDM training into genetic counselling education and continuing education may enable genetic counsellors to integrate collaborative decision-making more effectively into their professional practice.
Conclusions
Shared decision-making, as measured by OPTION 12 , is practiced to a modest extent by experienced genetic counsellors with pregnant women who are at high risk for fetal abnormalities. Formal training of genetic counsellors in SDM may enhance their use of this approach in their professional practice. Mean DCS score was 42.3 (SD 10.5; range 21-62) before counseling and 26.1 (SD 9.3; range 16-52) after counseling (p < 0.01) a Cut-off scores for decisional conflict levels were taken from the DCS user manual (O'Connor 2010)
